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(54) Title: METHOD AND APPARATUS FOR THE PASTEURIZATION OF A CONTINUOUS LINE OF PRODUCTS 




(57) Abstract 

The method and the apparatus according to the invention relate to pasteurization of products in a tunnel pasteurizer. In the application 
of heating systems comprising water/steam heat exchangers in the zones for heating of sprinkling water, the pipelines and the valves for 
controlling the water and the steam become very complex and vulnerable, and the number of analog valves for steam become equal to the 
number of heat exchangers as a minimum. Leakages in analog valves for steam are frequent after some time in operation. According to 
the invention, this problem is eliminated in that hot water is taken out under low pressure from a heating source (7) comprisingji_hcat- 
insulated stora ge tank and as hared source of heat, where the water is circulating constantly, said hot water being supplied in a colOTled" 
' — ^ i4 n ) ( i n which the products arc to be heated, and the hot water in the unit being maintained at a 



amount directly to each zone (l4b t . .. 

temperature, which is substantially higher than the temperature of the sprinkling water in the zone having the highest temperature. A reduced 
consumption of peak energy after a failure of equipment has terminated as well as a faster reestablishment of the operational temperature 
is hereby achieved as compared to the methods known up to now, 
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METHOD AND APPARATUS FOR THE PASTEURIZATION OF A CONTINUOUS 
LINE OF PRODUCTS 

The invention relates to a method for the pasteurization of 
5 a * continuous line of products in an apparatus having a 

7 heating area, a pasteurization area and a cooling area as 
well as means of conveyance" for carrying the products 
through the areas' in the order indicated in a regular 
motion from the inlet of the apparatus to the outlet here- 
10 of, whereby heating; pasteurization and cooling are 
effected by heat transfer between the products and a fluid, 
preferably water, which is sprinkled over the products, 
the areas being divided into zones extending in the 
direction of motion of the products, and the temperature of 
15 the water in the ' individual zone being adapted to the 
desired sequence of the heat transfer for the zone. 

The invention also relates to an apparatus for use in the 
implementation of the said method, said apparatus having a 

20 a heating area, a pasteurization area and a cooling area as 
well as means of conveyance for carrying the products 
through the areas in the order indicated in a regular 
motion from the inlet of the apparatus to the outlet 
hereof, whereby heating, pasteurization and cooling are 

25 effected by heat transfer between the products and a fluid, 
preferably water, which is sprinkled over the products, 
the areas being divided * into zones extending in the 
direction of motion of the products, and the temperature of 
the water in the individual zone being adapted to the 

30 desired sequence of the heat transfer for the zone. 

In the production of products which are perishable by 
bacterial flora it is well-known art to destroy the 
bacterial fiora by' pasteurization, which in the case of a 
35 continuous line of products is accomplished in a so-called 
tunnel pasteurizer. 
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A continuous .line of products, which must necessarily be. 
pasteurized in order to achieve keeping qualities, is known 
for example from the brewery industry in the form of beer 
5 or similar products, which are contained in bottles. 

Tunnel pasteurizers are known for example from DK Patent 
Specification No. 161.618, U.S. Patent Specifications No. 
4.490.401 and No. 4.441.406, GB Printed Specification No. 
10 2.182.542 and EP Patent Specification No. 0.437.499. 

In the known tunnel pasteurizers t the products are 
pasteurized in a regular progressing movement from an in- 
let to an. outlet. During, this movement the products are 

15 heated gradually, whereby the pasteurization is 
accomplished, and normally a gradual cooling down will take 
place eventually in order to stop the pasteurization pro- 
cess . The apparatuses may . therefore be divided into a 
heating area, a pasteurization area and a cooling area in 

20 the said order. 

All known tunnel pasteurizers do not necessarily comprise a 
heating and a cooling area, however, in the brewery 
industry this is . normally the case, since the purpose of 
25 gradual heating and gradual cooling is in part to prevent 
breaking of the .containers of the products, which are nor- 
mally glass bottles, as a result of abrupt changes of 
temperature, and in part to utilize a heat exchange between 
the heating and the cooling areas. 

30 

The heat transfer to container products is normally 
accomplished by spraying the containers with a heated 
fluid, preferably water, as the products are carried for- 
ward along the apparatus on a conveyor belt, which the 
35 sprinkling water can pass through. In such cases bottom 
vessels are provided underneath the conveyor belt, and from 
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there the sprinkling water can be pumped up to a higher 
level to the effect that sprinkling can continue. 

The temperature of the sprinkling water in the individual 
5 zone is adapted carefully according to the products, the 

lengths of the zones in the apparatus arid the speed of the 
conveyor belts in* order " that the products receive the 
prescribed degree of pasteurization. 

10 In the known pasteurizers the water is heated by means of 
sources of heat, which may be in the form of bodies heated 
by electricity and submerged in the water. The water may 
also be heated' simply by feeding steam' out into the water. 

15 Normally, heat exchangers are used for heating the water 
in the zones, the heat exchangers being connected to each 
individual zone, in which the products are to be heated, 
and water and steam are supplied through their own 
separate circulation, the steam in most known apparatuses 

20 being supplied from a shared steam supply source with the 
application of so-called analog valves for the control of 
the steam admission for the heat exchanger provided in the 
individual . zone. 

25 Iru the apparatuses which are described in the two above 
mentioned U.S. Patent Specifications No. 4.490.401 and No. 
4.441.406' a* central source of heat comprising a hot water 
storage tank is also provided, in addition to heat ex- 
chances connected to the individual -heating zones. The hot 

30 water storage tank contains water, which has been heated by 
sprinkling over warm products, which are to be cooled. The 
water is then utilized as a. buffer storage to be used 
following a failure of equipment in the tunnel 
pasteurizer, the water being distributed to the individual 

35 zones via analog valves connected to each individual zone. 
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It will be understood that analog valves refer to valves, 
which can be adjusted to deliver a certain amount of 
fluid, in contrast to valves, which are either open or 
closed (on/off valves). 

5 

In the application of heating systems with water/steam heat 
exchangers in. each individual zone, the pipe lines and the 
valves for controlling the sprinkling liquid and the steam 
become very complex and vulnerable, and the number of 
10 analog valves for steam become equal to the number of heat 
exchangers as a minimum. ... 

Leakages in analog valves t for it steam are frequent after 
they have been in use for some time. In analog valves for 

15 steam in a traditional apparatus, in which are provided 
heat exchangers for each individual . zone, leakages 
correspond to uncontrolled heating of the sprinkling fluid 
passing the heat exchanger, . and the result therefore is an 
inappropriate consumption of cooling water in order to 

20 keep the temperature of the sprinkling water down at the 
predetermined temperature of the zone during a constant 
and regular movement of the conveyor belt in normal 
operation . 

25 In spite of these drawbacks the known apparatuses are 
normally dependable in service. Nonetheless, any failure of 
equipment in substantially more complex apparatuses can 
cause that the conveyor belt of an apparatus must be 
stopped or its speed at least reduced in order to avoid a 

30 pile-up of products. 

The consequence is that products which are still in the 
pasteurization zone become overpasteurized if the tem- 
peratures of the sprinkling fluid are maintained. 

35 

However, if these temperatures are lowered, there is a risk 
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consumption of steam because of heat energy which is stored 
in the storage tank, to the effect that underpasteurization 
is .avoided in the zones/ in which the temperature of the 
sprinkling water has become lower that the predetermined 
5 reference temperature". 

The invention also * r'elat^s to an apparatus for use in the 
implementation of the said method and is of the type 
described in the introduction, which apparatus is advan- 

10 tageous in that the apparatus has a heat unit comprising a 
heat insulated storage tank - and a shared source of heat, 
which is connected to' the storage tank and is adapted to 
heat the water and to circulate the water constantly in 
the storage tank, a first pipeline extending from the heat 

15 unit and a c shared second pipeline for cold water supply, 
said pipelines being " interconnected at each zone to be 
heated via a three-way valve, the third duct of which via 
an analog valve being connected to a third pipeline for 
admission of sprinkling water to the zone, and in that the 

20 heat unit 1 is * adapted to maintain the water at a tempera- 
ture, which substantially -exceeds the temperature of the 
sprinkling water in the zone having the highest tempera- 
ture. 

25 A considerable simplification of the total pipe layout in 
the apparatus is hereby achieved, to the effect that con- 
trolling of the individual valves become less complex, and 
a higher degree of operational reliability is reached. 

30 With the application of a water/steam heat exchanger as a 
' source of heat in the apparatus according t to the invention, 
the number of analog valves for steam is minimized to com- 
prise a single analog steam .valve only, namely the analog 
steam valve, which carries steam to the shared heat ex- 

35 changer, as a result of which the frequent leakages, which 
are known from * the" large number of analog steam valves of 
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the known apparatuses, are avoided. 

A leakage, of this single analog steam valve has only a 
minor effect on the overall effect of the apparatus, and 
5 on the overall consumption of cooling water because the 

water in the storage tank is constantly circulating through 
the. heat exchanger and is s.till subjected to heating. 

The dependent claims relate to preferred procedures 
10 respectively preferred. embodiments of apparatuses for use 
in the implementation of the method, the advantages of the 
contents of the dependent claims being described below. 

The method according to the invention will be explained in 
15 detail below on the basis of tunnel pasterurizers appara- 
tuses ' used for example in the brewery industry for 
pasteurization of products to increase .the shelf life here- 
of, the apparatuses forming part of a bottling unit, for 
example for the production of beer or similar products in 
20 glass bottles, and with reference to the drawing, which 
illustrates in isometry a tunnel pasteurizer according to 
the invention. 

In the drawing is illustrated a part of one end of a tunnel 
25 pasteurizer according to the invention, the apparatus 
being generally referred to with the reference number 1. 

Two conveyor belts 2a, 2b lead to the end of the apparatus, 
and at the end of each conveyor belt rails 4a, 4b are pro- 
30 vided for diversion of bottles, which are on the belts, to 
the effect that the bottles are carried lenghtwise through 
the apparatus 1. The, conveyor belts are, driven by motors 
3a, 3b. 

35 The apparatus 1 has at the end illustrated a heat unit 
comprising a heat insulated storage tank 5, which is at the 
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end wall provided with a manhole 6 for admittance to the 
interior of the storage tank 5 for maintenance purposes. 

On the top of the apparatus. 1 above the conveyor belts 2a, 
5 2b is provided a heat exchanger 7, which is adapted to 

heat water by means of steam,- which- through a pipe 8 is 
supplied -from" a • steam : supply source, which is not 
illustrated, the steam supply being controlled by an analog- 
valve for steam, which is likewise not illustrated. 

10 

The water is- carried to ..the heat -exchanger 7 through a 
first pipe 9 and flows out again through a second pipe 10 
after heating v the water being made to circulate under low 
pressure' through the heat exchanger 7 and the storage tank 
15 5 in heated condition by means of a pump, which is not 
illustrated in the drawing. 

The water is heated in the heat exchanger 7 and maintained 
at a temperature, which substantially exceeds the tempera- 
20 ture of the sprinkling water' in the zone having the highest 
temperature, as will be explained below. The water is thus 
heated advantageously up to between 80° and 90 °C. 

The heat insulated storage tank 5 is designed to have a 
25 large cubic capacity.- 

The first- pipe .9 and - the second pipe 10 extend along the 
side of -the apparatus 1 between the storage tank 5 and the 
heat exchanger 7. In : the second pipe 10 is provided a first 
30 valve 11 for the purpose of opening, and closing off the 
circulation of the heated water. 

A first pipeline 12 is connected between the heat exchanger 
7 and the -first valve 11,, said pipeline extending along 
35 the side of- the apparatus 1 and along the zones, as will 
explained below. . * . 
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The first valve 11 is a so-called open/closed valve (on/off 
valve), which is adapted to either let the hot water pass 
or to prevent its passage. If hot water passes through the 
5 on/off valve 11, the pressure in the second pipe 10 will be 

low, to the effect that only a small amount of water is 
pressed -out into ; in the .first pipeline 12, of course pro- 
vided that there are no open draw-off cocks along the first 
pipeline 12. 

10 

Conversely , : a large amount of hot water will be pressed 
out into the first -pipeline 12 in the opposite condition, 
if the on/off valve is adjusted to close off passage of 
hot water in the direction towards the storage tank 5 . 

15 

A second pipeline 13 carrying cold water extends parallel 
to the first pipeline 12 along the apparatus 1. 

The apparatus is divided, into a number of areas comprising 
20 as minimum a heating area, a pasterurization area, and a 
cooling area, and these areas may be divided into a number 
of zones 14a, 14b, . ., 14n. 

The zones 14a, 14b,.., 14n each comprises a bottom vessel 
25 15a, 15b,-.,15n, and a pipeline 16a, 16b,..., 16n, which can 

carry water from the bottom vessel 15a, 15b,.., 15n to the. 

top of the zone, from which the water can trickle down in a 

manner, which is not illustrated in detail, and over the 

products, which are being conveyed through the apparatus, 
30 the water from the bottom vessel being pumped up by means 

of pumps 17a,.., 17b,.. 17n.. The zones are closed by covers 

18a, 18b,.., 18n. ' 

The zone 14a, which is located closest to the heat unit, 
35 illustrates a heating area which is adapted for initial 
heating of the products and is supplied with water as 
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required from the first pipeline 12 by opening a second 
open/closed valve-' 21- (on/off valve) of a pipe 22, which 
leads from, the first pipeline 12 and down to the bottom 
vessel 15a. 41 - 

5 ■ - • . 

At each of the zones, for example 14b,. where supply of hot 
or cold water is required, the first pipeline 12 and the 
second pipeline 13 are interconnected by a three-way valve 
19b. The third duct of the three-way valve 19b is connected 

10 to the pipeline 16b .via an analog valve 20b. 

Hot water can either.. be carried from. the first pipeline 12 
or cold water from the second pipeline 13 to the analog 
valve 20b by means of the three-way valve 19b. 

15 : : - - 

As long as the temperature of * the sprinkling water in the 
zone 14b is within the predetermined temperature, which may 
for example be . predetermined to be app. 65°C, the three-way 
valve 19b and the. analog valve 20b are kept shut so that 

20 water is not supplied to the pipeline ' 16b. 

In these circumstances there will be a constant amount of 
water in circulation in the zone 14b. 

25 However, if the temperature of the sprinkling water differs 
-from the predetermined temperature in the zone 14b, a 
given amount t of hot or. cold water can be supplied from the 
analog valve 20b into the pipeline 16b, in dependence of 
the adjustment of the three-way valve 19b and the analog 

30 valve 20b, whereby the temperature of the sprinkling water 
in the zone 14b can be. increased or reduced as needed. 

The amount of water in the zone 14b will thus increase, and 
the excess amount .of. water- us- carried away via an overflow 
35 of the. bottom vessel 15b .and return from there via a re- 
turn pipe 24 to the storage tank 5 in the heat unit. 
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The products continue progressing through the apparatus and 
into the cooling area, which is not illustrated in the 
drawing, where the products are cooled down. If the pro- 
5 ducts are not cooled down, the number of PU will continue 

to increase. 

In the cooling area the zone or the zones will be supplied 
with cold water as needed from the second pipeline 13 by 
10 opening of an open/closed valve (on/off valve) of a pipe, 
which leads from the second pipeline 13 down into the 
bottom vessel in a similar manner- as that described for the 
arrangement in zone- 14a. 

15 In the event 1 the conveyor belt must be stopped due to a 
failure of equipment further ahead ■ in the bottling unit, 
the products which are in the warmer zones of the heat 
area, will achieve 'a higher degree of pasterurization than 
the predetermined degree during the stationary operation 

20 of the known apparatus, which will occur already before it 
enters the pasteurization area. When the apparatus is again 
started later, these products will therefore become 
overpasteurized . 

25 Products which are in the pasteurization area during a 
failure of equipment will be exposed to the warm sprinkling 
water during the entire duration of the interruption and 
therefore achieve a degree of pasteurization, which by 
far exceeds the prescribed degree. 

30 , 

This problem is eliminated according to the invention by 
opening the three-way valve 19b for admission of cold 
water from the second pipeline 13 to the analog valve 20b, 
which on its part is- opened to lead cold water to the 

35 pipeline 16b to the effect- that the sprinkling water in the 
zone 14b becomes substantially colder than before, and the 
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temperature of the : products is reduced, whereby the 
increase of the degree of pasterurization is slowed down. 

This solution of the problem, however, involves the risk of 
5 underpasteurization of the products, when the apparatus is 

again started up following, an interruption of operation in 
order to reach the constant -speed for the* conveyor belts 
2a, 2b. 

10 In order to achieve a sufficient pasteurization, which is 
measured in. so. called PU, of the products which are under- 
pasteurized as a - result of the interruption, it is 
necessary, .within a very short time to supply an extra large 
amount of hot water ,-to the zone in question, and this is 

15 for example for the zone 14b achieved by opening the 
three-way. valve 19b- to carry hot water from the first 
pipeline 12" to the analog valve 20b, which is opened in 
order to carry the maximum amount of hot water possible 
further on to the pipeline. 16. 

20 

At the same time the .on/off valve,. 11. is shut off to the 
effect that the maximum amount of hot water possible is 
carried from the second pipe 10 and out into the first 
pipeline 12. 

25 . . • . . . 

The storage tank 5 with- its large content of hot water, 
which, preferably is kept, at a temperature between 85 and 
. 90 °C by means of the heat exchanger 7, ensures a sufficient 
large heat capacity for fast heating of the products, until 

30 then underpasteurized, to the effect that the products 
have achieved the prescribed number of PU after their 
passage through the apparatus 1 . 

When water is - returned to the storage tank 5 via over- 
35 flows in .the individual bottom vessels 15a, 15b,.., 15n 
only, any fragments of broken gliass from containers t which 
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15 



20 



30 



have broken during heating- and cooling will remain in their 
respective bottom vessels, to the effect that they are not 
carried to the heat • exchanger 7 in the heat unit and thus 
risk clogging up of the unit. 

Furthermore, a substantial amount of encrustation in the 
heat exchanger 7 is withheld in the storage tank 5 to the 
effect that this amount will not subsequently be sprayed 
out into the zones together with the sprinkling water. 

The heat- exchanger .7 may advantageously be opened at both 
ends by means of removable end covers 23, and because it 
is provided with f interior .rectilinear pipes, cleaning and 
maintenance are facilitated. 

Since the water in the storage tank 5 is circulating con- 
stantly at a temperature between 85 and 90 °C, micro- 
organisms and slime from the^ water in the storage tank 5 
are eliminated, as a result of which the hot water which is 
carried to the zones in order to heat the sprinkling water 
will not contain micro-organisms.* 



A tunnel pasteurizer normally requires supply of energy, 
even in normal operation. With the method and the apparatus 
25 according to the invention this requirement is reduced to a 
minimum consumption of hot water which must be added to 
the sprinkling water in order to ensure that its 
temperature is maintained : at the predetermined temperature 
in the zones. Since the water, which is added to the 
sprinkling water, does not contain micro-organisms, and 
since all the water has passed the storage tank 5 after a 
certain time, the need for additives is reduced.^ 



35 



In contrast to the known pasteurizers, which are provided 
with several heat exchangers, the apparatus according to 
the invention has one heat • exchanger only, and as a result 
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the return pipe system for' condensate is also simpler as 
compared to the known apparatuses because in this case 
there is : only a single connection point for condensate. 
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CLAIMS 

1. A method for the pasteurization of a continuous line of 
products in an apparatus having a heating area, a 

5 pasteurization area and a cooling area as well as means of 

conveyance for carrying the products through the areas in 
the order indicated in a regular motion from the inlet of 
the apparatus to the outlet hereof, whereby heating, 
pasteurization and cooling are effected by heat transfer 

10 between the products and a fluid, preferably water, which 
is sprinkled oyer the products, the areas being divided 
into zones extending in the direction of motion of the 
products, and the temperature of the water in the 
individual zone being adapted to the desired sequence of 

15 the heat transfer for the zone, characterized 
in that hot water is taken -out under low pressure from a 
heat unit comprising a heat insulated storage, tank and a 
shared source of heat, where the water is; circulating 
constantly through the heat unit, said hot water being 

20 supplied in a controlled amount directly to each zone, in 
which the products are to be heated, the hot water in the 
unit being maintained at a temperature, which is 
substantially higher than the temperature of the 

sprinkling water in the zone having the highest 

25 temperature. 

2. Method according to claim 1, characterized 
in that the hot water in the heat unit is maintained at a 
temperature between 85 and 90 °C. 

30 

3. Method according to claims 1-2, characteri- 
zed in that the source of heat is a water/steam heat ex- 
changer, and in that an analog steam valve is used to 
control the steam in the heat exchanger. 

35 



4. Apparatus for the pasteurization of a continuous line 
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of products, which apparatus is for use in the < implemen- 
tatipa of the method indicated in claim 1 and has a a heat- 
ing, area, a pasteurization area and a cooling area as well 
as means of conveyance (2a, 2b, 3a, 3b) for carrying the 
products through* the areas in the order indicated in a 
regular motion from the inlet of the apparatus (1) to the 
outlet hereof, whereby heating, pasteurization and cooling 
are effected by heat transfer between the products and a 
fluid, preferably water, which is sprinkled over the pro- 
ducts, the areas being divided into zones (14a, 14b,.., 
14n) extending in the direction of motion of the products, 
and the temperature ' of the water in the individual zone 
being adaped to 'the desired sequence of the heat transfer 
for the zone, characterized in that the appa- 
15 ratus (1) has a heat unit comprising a heat insulated 
storage tank (5) and a shared source of heat (7), which 
is connected to the. storage tank (5) and is adapted to heat 
the water and to circulate the water constantly in the 
storage tank (5), a first pipeline (12) extending from the 
heat unit and a shared second pipeline (13) for cold water 
supply, said pipelines (12, 13) being interconnected at 
each • zone (14b,..) to be heated via a three-way. valve 
(19b,..), the third duct of which via an analog valve 
(20b..) being connected to a third pipeline (16b,..) for 
25 admission of sprinkling water to the zone (14b,..), and in 
that the heat unit is adapted to maintain the water at a 
temperature, which substantially exceeds the temperature of 
the sprinkling water in the zone (14b) having the highest 
temperature. 

30 

5.. Apparatus according to claim 4, characteri- 
zed in that the zone (14a), which is located nearest to 
the heat unit, is a heating zone, and that the bottom 
vessel (15a) of the zone (14a) is connected to the first 
35 pipeline (12) via an analog valve (21) and a pipe (22). 



20 
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6. Apparatus according to claims 4 - 5, characte- 
rized in that the heat unit is adapted to maintain the 
water at a temperature between 85 .and 90 °C* 

7. Apparatus according to claims 4-6, characte- 
rized in that the heat unit is a water/steam heat ex- 
changer (7), which is connected to a source of steam via an 
analog steam valve. 

8. Apparatus according to claims 4 - 7, characte- 
rized in that the heat exchanger (7) is provided with 
removable end covers (23) and interior rectilinear pipes 
extending in the longitudinal direction of the heat ex- 
changer ( 7 ) . 
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